Hydroquinone-induced genotoxicity and oxidative DNA damage in HepG2 cells.
Hydroquinone (HQ) is used as an antioxidant in rubber industry and as a developing agent in photography. HQ is also an intermediate in the manufacture of rubber, food antioxidant and monomer inhibitor. However, the mechanisms of the effects, in particular those related to its genotoxicity in humans, are not well understood. The aim of this study was to assess the genotoxic effects of HQ and to identify and clarify the mechanisms, using human hepatoma HepG2 cells. DNA strand breaks and DNA-protein crosslinks (DPC) were measured by the proteinase K-modified alkaline single cell gel electrophoresis (SCGE) assays. Using the SCGE assay, a significant dose-dependent increment in DNA migration was detected at concentrations of HQ (6.25-25 microM); but at the higher tested concentrations (50 microM), a reduction in the migration compared to the maximum migration at 25 microM was observed. Post-incubation with proteinase K significantly increased DNA migration in cells exposed to higher concentrations of HQ (50 microM). A significant increase of the frequency of micronuclei was found in the range from 12.5 to 50 microM in the micronucleus test (MNT). The data suggested that HQ caused DNA strand breaks, DPC and chromosome breaks. To elucidate the oxidative DNA damage mechanism, the 2,7-dichlorofluorescein diacetate (DCFH-DA) and o-phthalaldehyde (OPT) were chosen to monitor the levels of reactive oxygen species (ROS) and glutathione (GSH), respectively. The present study showed that HQ induced the increased levels of ROS and depletion of GSH in HepG2 cells, the doses being 25-50 and 6.25-50 microM, respectively. Moreover, HQ significantly caused 8-hydroxydeoxyguanosine (8-OHdG) formation in HepG2 cells at concentrations from 12.5 to 50 microM. All these results demonstrate that HQ exerts genotoxic effects in HepG2 cells, probably through DNA damage by oxidative stress. GSH, as a main intracellular antioxidant, is responsible for cellular defense against HQ-induced DNA damage.